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L16 ANSWER 1 OF 13 HCAPLUS COPYRIGHT 2007 ACS on STN 
AB A method of producing a Si wafer having a crystal 

orientation <110> from a Si single-crystal ingot grown by an 
FZ method is described, which is characterized in that an 
FZ Si single-crystal ingot is grown by being made 
dislocation-free by a Dash necking method using a seed 
crystal having its crystal axis inclined a specified angle from 
a crystal orientation <110>, and the FZ Si s[ingle-crystal ingot 
thus grown is slice-cut at the ji*st angld o\ a i;j\i:ystal 
orientation <110> to produce a ^i waf er^.a-Y-'^?^^ 

crystal orientation <110> . A AccordingiyfTpdb^^ed are a method of 
producing a Si wafer havinfera cry^^iVf^^J^e/tation 
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L16 ANSWER 2 OF 13 USPATFULL on STN 
AB The present invention are a metl*fod 
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orientation <110>, and a silicon wafer produced by 

the method. Thereby, there are provided a method for producing a 

silicon wafer having a crystal orientation <110> from 

a silicon single crystal ingot made to' be dislocation 

-free at a high success rate by using Dash Necking method by 

FZ method, and a silicon wafer having an 

crystal orientation <110>. 
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ANSWER 3 OF 13 USPATFULL on S 

A silicon single crystal is produced by crucible-free float 
zone pulling, has a diameter at least 200 mm over a length of 
at least 200 mm and is free of\ dislocations in the region of this 
length. A silicon wafer is separated from the 

silicon single crystal by a prdpess for producing the silicon 

single crystal. The silicon sinble crystal is produced by crucible-free 

float zone pulling in a receptatle, in which an 

atmosphere of inert gas and nitnogen exerts a pressure of 1.5-2.2 bar, 
the atmosphere being continuously exchanged, with the volume of the 
receptacle being exchanged at leist twice per hour. A flat coil with an 
external diameter of at least 22Q mm is inserted in order to melt a 
stock ingot. The single crystal ite pulled at a rate in a range from 
1.4-2.2 mm/min and is periodicallv rotated through a sequence of 
rotation angles. The direction ofArotation is changed, after 
each rotation, by a rotation angl^ belonging to the sequence, 
a change in the direction of rotattng defining a turning point on the 
circumference of the single crystal, and at least one recurring pattern 
of turning points is formed, in whiich the turning points are distributed 
on straight lines which are orienteVl parallel to the z-axis and are 
uniformly spaced apart from one ano\her. 

INDEXING IS AVAILABLE FOR THIS PATENT. 
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LI 6 ANSWER 4 OF 13 USPATFULL\oh STN 

AB An n-type wafer is proviVied having a <111> crystal axis in which the 

resistivity distribution! in the surface of the wafer is uniform. The 
wafer is suitable for usd in, e.g., a zener diode. A method is provided 
for growing a single cry^al of n-type silicon doped with a group V 
element such as phosphorus using the Czochralski method or the 
floating zone melting (FZ)\ method wherein 

the center axis of the silicon single crystal is tilted by a tilt 
angle of 1-6 degrees from the <111> crystal axis. The silicon 
single crystal is sliced oaliquely at the angle corresponding 
to the tilt angle to yield ^n n-type wafer having a <111> 
crystal axis. 
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AB An n-type wafer is provide^ 

resistivity distribution i 
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ANSWER 6 OF 13 USPATFULL on STN 

The invention comprises a combination of a low resistivity, or 
electrically conducting, silicon layer that is transparent to long or 
short wavelength photons and is attached to the backside of a 
photon-sensitive layer of silicon, such as a silicon 
wafer or chip. The window is applied to photon sensitive silicon 
devices such as photodiodes, charge-coupled devices, active pixel 
sensors, low-energy x-ray sensors and other radiation detectors. The • 
silicon window is applied to the back side of a photosensitive 
silicon wafer or chip so that photons can illuminate 
the device from the backside without interference from the circuit 
printed on the frontside. A voltage sufficient to fully deplete the 
high-resistivity photosensitive silicon volume of charge carriers is 
applied between the low-resistivity back window and the front, 
patterned, side of the device. This allows photon-induced charge created 
at the backside to reach the front side of the device and to be 
processed by any circuitry attached to the front side. Using the 
inventive combination, the photon sensitive silicon layer does not need 
to be thinned beyond standard fabrication methods in order to achieve 
full charge-depletion in the silicon volume. In one embodiment, the 
inventive backside window is applied to high resistivity silicon to 
allow backside illumination while maintaining charge isolation in CCD 
pixels . 
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L16 ANSWER 7 OF 13 USPATFULL on S'ta 

AB A silicon semiconductor waferXis constructed from 

three mutually inclined monoc^^stalline regions (6, 7, 8) which form 
three circular sectors of the ^afer whose interfaces and boundary lines 
consequently extend radially wiVh respect to one another and form 
angles (W6, W7, W8) of less thaA ISO"" with one another. 
In this arrangement, two of the interfaces are first-order twin grain 
boundaries between two <111> cry^al planes in each case. The 
silicon semiconductor wafer is us4d to produce 
inexpensive high-performance solarVcells. 
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LI 6 ANSWER 8 OF 13 USPATFULL oh STN 
AB A semiconductor substrate lis formed by irradiating a semiconductor 

substrate with radioactiveV ray so as to generate lattice defects therein 
for making the entire substrate semi-insulating and then rendering only 
the surface of the thus iriadiated substrate semiconductive, so that a 
semiconductor device is propuced by using the substrate thus formed. 
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AB Polycrystalline and amorp\ous semiconductors can be annealed using a 

laser or electron beam to restore or obtain crystal order by epitaxial 
regrowth on a crystal subs^ate. When the annealing occurs by liquid 
phase epitaxy, the presenceXand lifetime of a molten state at the region 
being annealed can be used no control the annealing process. Various 
control mechanisms are described. 



CAS INDEXING IS AVAILABLE FOR THIS Pl^TENT. 
AN 79:25278 USPATFULL 

TI Control techniques for annealing semiconductors 

IN Auston, David H., Mountainside ,\ NJ, United States 

Golovchenko, Jene A., Basking Ridge, NJ, United States 
Slusher, Richart E,, Lebanon, N*\ United States 





Surko, Clifford M., Martinsvillfe, NJ, United States 






Venkatesan, Thirumalai N. C, nAghland Park, NJ, United 


States 


PA 


Bell Telephone Laboratories, Incorporated, Murray Hill, 


NJ, United 




States (U.S. corporation) I 




PI 


US 4155779 19790522 \ 




AI 


US 1978-935665 19780821 \(5) 




DT 


Utility 1 




FS 


Granted I 




EXNAM 


Primary Examiner: Ozaki, G. I 




LREP 


Wilde, Peter V. D. \ ' 




CLMN 


Number of Claims: 16 \ 




ECL 


Exemplary Claim: 1 \ 




DRWN 


6 Drawing Figure (s); 2 Drawing Pagd(s) 




LN.CNT 


416 \ 





CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
LI 6 ANSWER 10 OF 13 USPATFULL dn STN 

AB A method of manufacturing k semiconductor device, in particular a 

monolithic integrated circAit, in which highly doped zones are provided 
according to a given patteiln on one side of a monocrystalline silicon 

fusion of at least one impurity in a 
)f the substrate body and the substrate 
/fen a profile in a pattern which corresponds 
doped zones, after which an epitaxial 
silicon layer is provided oh said side and one or more semiconductor 
circuit elements are then fArmed while using at least one photoresist 
step, characterized in that \the substantially flat substrate surface is 

Lying between a {001} face and an adjacent 
deviates at least 10° from the said 
:om said {111} face and is present 
thfe crystallographic zone formed by 
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AB A silicon single crystal is probuced by crucible-free float 

zone pulling, has a diameter of\at least 200 mm over a length of 
at least 200 mm and is free of ad.slocations in the region of this 
length. A silicon wafer is separated from the 

silicon single crystal by a process for producing the silicon 

single crystal. The silicon singlfe crystal is produced by crucible-free 

float zone pulling in a receptaclA, in which an 

atmosphere of inert gas and nitrogen exerts a pressure of 1.5-2.2 bar, 
the atmosphere being continuously Exchanged, with the volume of the 
receptacle being exchanged at leasn twice per hour. A flat coil with an 
external diameter of at least 220 m!b is inserted in order to melt a 
stock ingot. The single crystal is lulled at a rate in a range from 



1.4-2.2 mm/min and is periqdically rotated through a sequence of 
rotation angles. The direction of rotation is changed, after 
each rotation, by a rotation angle belonging to the sequence, 
a change in the direction of\rotating defining a turning point on the 
circumference of the single arystal, and at least one recurring pattern 
of turning points is formed, jin which the turning points are distributed 
on straight lines which are olriented parallel to the z-axis and are 
uniformly spaced apart from o\ie another. 
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L12 ANSWER 1 OF 1 USPATFULL on STN \ 

AB A method of manufacturing a semiconductor device, in particular a 

monolithic integrated circuit, iVi which highly doped zones are provided 
according to a given pattern on Ane side of a monocrystalline silicon 
substrate body by local diffusionVof at least one impurity in a 
substantially flat surface of the Vsubstrate body and the substrate 
surface on said side is given a profile in a pattern which corresponds 
to the pattern of the highly dopedXzones, after which an epitaxial 
silicon layer is provided on said sVde and one or more semiconductor 
circuit elements are then formed while using at least one photoresist 
step, characterized in that the substantially flat substrate surface is 
given a crystal orientation lying between a {001} 

face and an adjacent {111} face, whidh orientation deviates at least 
10° from the said {001} face and at Ifeast 15** from said 
{111} face and is present in a strip Aithin 10° from the 
crystallographic zone formed by the saVd two faces. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. \ 
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